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passing. It will be noted that in the American Expeditionary Force 
"the heaviest percentage of infected men per strength and the high- 
est percentage of complicating pneumonias " occurred among new re- 
placement draft detachments. Is it possible that the other men 
possessed a certain degree of inmiunity because of the earlier mild 
outbreak ? 



Disabling Sickness Among the Population of Seven Cotton Mill 
Villages of South Carolina in Relation to Family Inccme. 

By EdoarSydenstmckeb, Public Health statistician; G.A Wseeleb, Assistant Surgeon; and Joseph 
GOLDBEBGEB, Surgeon, Ualted States i^blic Health Service. 

I. Introduction. 

In connection with the study of the relation of dietary, economic, 
and other conditions to pellagra incidence in seven cotton-rmll 
villages of South Carolina in 1916,' a census of disabling sickness 
among the population was made during May and June, 1916. State- 
ments were also obtained by the enumerators as to the number of 
days lost from work by wage-earning persons on account of disability 
and from other causes during the period from January 1, 1916, to 
the date of inquiry. 

These data have been correlated with certain facts concerning the 
economic status of mill workers' families as ascertained by the same 
study, and the results are presented in the following pages. 

The study covered 747 households, which, at the date of the 
census, were composed of 4,161 individuals. Only households of 
white cotton-mill workers (operatives) were included. Ihe villages 
are situated in the northwestern part of South Carolma. Each had 
a population of between 500 and 800 persons, and each constituted 
a separate and distinct industrial community in which practically 
the only opportimity for employment was in the cotton mill. The 
villages may be regarded as generally typical of cotton-mill commu- 
nities in that section of South Carolina, from the standpoints both 
of community conditions affecting health and of the economic status 
of the population. Vv^hile the morbidity experience afforded by this 
study is not extensive and caution should be exercised in drawing 
broad conclusions, the data are presented for the reason that the 
results seem definite enough to be suggestive of the value of consider- 
ing differences in family income along with othfe conditioiis, in analys- 
ing differences in disability incidence. 

The bases and method of the census and of the classification of the 
population according to family income are first briefly explained. 
The tabulations then follow. 

1 Goldberger, J., Wheeler, G. A., and Sydenstricker, E.: A study of the Diet of NonpellaRrous and of 
Pellagrous Households m Textile Mill Conununities in 1916. Journal American Medical Association, 
Sept. 21, 1918 (71:941-949). 
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n. Method of Census. 

Experienced enumerators visited each mill worker's household in 
the seven mill villages on a date between May 1 and June 30, 1916, 
and secured, among other data, facts as to the sex, age, occupation, 
earnings, and regularity of employment of each individual member 
of the household and as to the income of the family as a whole. 
Such individuals as were foimd to be unable to work on accoimt of 
sickness or accident at the time of the visit were noted and the 
length of such disability up to the date of inquiry was ascertained. 

Ihe definition of disability used in certain recent "sickness surveys " 
was adopted in order to render the results of this study as comparable 
as possible to the results of other censuses. According to this defini- 
tion persons classified as "sick" were those who were "unable to 
work" on account of sickness or accident, including persons "up and 
about but unable to work," as well as persons confined to bed at 
home or in hospitals on account of disease and accident.* A distinc- 
tion was made, however, between accidents suffered while actually 
engaged in raillwork (i. e., those which were plainly industrial ac- 
cidents) and accidents suffered under other circumstances; indus- 
trial accidents were not included as causes of disabling sickness. 
The number of such accidents was extremely small and, if included, 
would not modify appreciably the rate per 1,000 for any group of 
persons considered. Statements as to the duration of each illness 
to date of inquiry were also secured. 

The terms of the definition, "unab'.e to work," obviously had to 
be interpreted in such a manner as to obtain data for persons at 
home (i. e., not employed for wages) that would be as comparable 
as possible with the data obtained for persons employed for wages. 
For such persons as were confined to bed the definition was easily 
interpreted in nearly all instances, but it was more difficult to draw 
the line between disabling and nondisabling sickness for sick persons 
who were "up and about." The difficulty was experienced principally 
ill the cases of children under the age of employability in the mills 
(12 years at the time the census was made) and of nonwage-earning 
women. The enumerators were instructed to note all doubtful cases 
in detail, and the evidence in each case was considered at the time 
the schedules received then- preliminary editing in the field. Since 
the enumerators spent from a half hour to an hour or more in each 

1 Cf. instructions to Agents, Community Sickness Survey, Rochester, N. Y., September, 1915, by Lea 
K, Frankel, sixth vice president, and Louis I. Dublin, statistician, Metropolitan Life Insurance Co., U. S. 
Public Health Reports, p. 3, Feb. 25, 1916 (Reprint No. 326). The instractions to agents deiining sickness 
and duration of sickness were as follows: 

"The sick should include: 

"(a) Those persons who are up and about, but are unable to vTork because of sickness or accident. 

"(6) Those persons who are conSned to bed at home because of disease or accident. 

"(c) Those persons who are receiving treatment in hospitals or other institutions for the sick. 

"The question 'how long sick to date' should b« answered definitely in days, weeks, or months." 
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household, it was believed that sufficient opportunity was afforded 
to "size up" the situation with a fair degree of accuracy in all such 
cases. Finally, in order to have a conservative basis for analysis of 
the data, all cases of sickness and accident which, after final editing 
of the schedules, appeared doubtful as to actual disability, were not 
classified as disabling. These classifications were completed before 
computations of family income were begun. The resulting tabula- 
tions may be described as statements of the minimum rather than 
the maximum amount of disability as found by the census. 

nL Clas£i!icatian of the Population According to Income. 

In classifying the population of the seven cotton-mill villages 
according to their economic status, family income was used as the 
basis. Practically all (89 per cent) of the individuals composing 
the population were members of famihes who subsisted from family 
income. The small proportion not subsisting from family income 
were boarders in the families studied, and may be regarded as living 
under almost the same conditions as the members of the families wilh 
which they boarded. The total population considered thus has been 
classified according to the income of the families of which they were 
members or with which they boarded. 

1. Data. — The data relating to family income were secured at the 
time of the census by inqukies made of the housewife or of some 
other responsible member or members of each fanuly, and were sup- 
plemented by data from the mill pay rolls. The information obtained 
from the famihes covered (a) the rate of daily earnings for each mem- 
ber earning wages during the preceding half month and the rates of 
daily earnings of all members who had been employed during the 12 
preceding months; (b) days not at work for all members who had 
worked for wages during the 12 preceding months; (c) income from 
all other sources during the preceding half month, as well as during 
the preceding 12 months, tliis information being secured in detail for 
each source of income. On the basis of tliis information from the 
family it was possible to approximate the total income of each 
family for the half month preceding the visit of the enumerator and, 
roughly, for any period in the preceding j^ear or for the entire pre- 
ceding year. It was believed, however, after trial tabulations of the 
results, that family income during the half month preceding the week 
in which the enumerator's visit was made would be a fairly accurate 
and representative indication of family income during the general 
period under special consideration (the late spring of 1916). Since 
it was found that approximately 90 per cent of the total incomes of 
the families studied came from the earnings of wage-earning mem- 
bers, the family statements of earnings during this half-month period 
were compared with the records on the mill pay rolls. In the great 



2041 November 22, 1918. 

majority of instances tlie family statements were found to be sub- 
stantially correct; but, in order to reduce the error from even slightly 
inaccurate statements, the mill companies' pay-roll records were 
used instead of the family statements to supply the earning data. 
Thus the total income of each family for the half -month period' 
was (a) the amounts earned by wage-earning members employed in 
the cotton mills as shown by the mill pay rolls, (b) the amounts 
earned by wage-earning members employed elsewhere, and (c) the 
amounts received from all other sources, as indicated by statements 
of responsible informants, during the half -month preceding the week 
of the enumerator's visit. The basis for classifying families with 
respect to income, therefore, strictly was the total money income of 
each family during a 15-day period in May or June, 1916, thus afford- 
ing a cross-section view of the economic status of the population. 

2. Method. — For the purpose of classifying cotton-mill families 
according to income, the conventional method of using total family 
income for a given period was found to be so inaccurate in many 
instances as to be misleading. The average total annual cash income 
of all of the families for which income data were secured was about 
S700, and relatively few had annual incomes of over $1,000; the range 
of total income thus was relatively small and the famiUes were, from 
this point of view, fairly homogeneous. They differed, however, very 
markedly in size and with respect to the age and sex of their members. 
Manifestly it was improper to classify, for example, a family whose 
half-month's income was $40, and which was composed of only a 
man and his wife, in the same income class as a family whose half- 
month's income was also $40, but which was composed of a man and 
his wife and several dependent children. Since family income, for 
the purpose of this study, was used as an index of the economic status 
of the individuals who composed the family group, it was necessary 
to take into consideration the niunber of such individuals in compar- 
ing one family with another. A per capita statement of income, 
however, while more accurate than the statement of total income, 
was subject to the inaccuracy arising from differences in the age and 
sex of the members of the families to be compared. It appeared 
advisable, therefore, to employ a common denominator to which 
could be reduced the individuals of both sexes and of all ages in 
order to afford a more nearly representative method of expression 
of the relative size of the families to be compared. In the absence 
of a better common denominator for this purpose, the Atwater scale 
of basal food requirements was employed, and the size of each family 
was computed according to this scale and expressed in terms of 

' A half-month period was used, borauso a majority of the mills in the \illa(!'cs paid at semimonthly 
intciN als. The pay-roll daia from the other mills were adjusted to a half-month basis. 
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"adult male units."* The assumption in the use of this scale was 
that the expenditures for individuals vaiied according to sex and «^e 
in the same proportion as their hasal food requirements. The ass'ump- 
tion is hy no means as accurate as could be desired ; in its favor, how- 
ever, it may be said that since family expenditures in the great 
majority of cases equaled total family income, and since food expendi- 
tures we-e nearly half (among poorer families considerably more than 
half) of total expendilurts, a scale based even on food requirements 
alone is obviously very much more accurate than one omitting any 
consideration whatsoever of the number, sex, and age of the indi- 
viduals composing the famiUes to be compared with respect to 
income.' 



1 Principles of Natri'ion and Nufiti e Value of Food, by W. O. Atva'er- U. S. Departjucnt of jVuicul- 
ture. Farmers' Dalle in Ko. 142 (1912 ed.), p. 33. The scale lued ira: a: {oUots: 





Age. 


Eqiii alent adult 
male unit. 




Male. 


Female. 


Adnlt 'OTer 16) . . 


1.0 
.9 
.8 
.7 
.6 
.5 
.4 
.3 


0.S 


1.5tol« 


.8 


13 to 14 


.7 


12 


■ 6 


10 to 11 


.6 


6t09 


.5 


2to5.... .. 


.4 


Vnder2. . 


.3 







• In order to est abUsh a more a^ura' e ha. 1 for compa( m? the ! 1 e of fairlHw In rompafine their bieames, 
sdetailedPtndyofeicpenditiu'c^roriadl idnal in a number of repre?entati e families in cotton-mill ,llla''es 
was underta' en durine 1917. While the t abiila Ions of tlie.'e da'a ha e not yet tfen completed, ft b in- 
di ated that the At^ater scale 1^ roiu^hly incUa i e of the ^ aiia ionf , according to fcv and afrr, in the eon- 
(omption of all arti''les for whi?b there are tndi idual expenditures. It should be noted that before iv in; 
the Atwater scale In the preliminary computa'ions of familv income, several published esUma<e$ ef the 
cost of maintenance for indi id'iab of various atesveree amined. These eeflma'esverebacQ, In fc cral 
tnrtanccp, upon the results of in' e.«ti'-a ions of actual expenditures of indi idral members el families. 
Vmm the estimated expenditures for an adult male as 100, the estimates for indi idiials of other ai!es of 
either sex were expressed rela'i ely and compared vith the Atvater scale. It appeared that, in most 
faistances, the scales were (airlr similar. The fblloving t able, comput ed from ^votably the most pen inent 
da'aa ailable,isdi?ates the rela'i ecostof maintenance (at "a fair standard of 11 ing")forayearofindi- 
liduat of . arious a<%s as e.'itima! ed for Southern cotton-mill workers by the L'niLed States Bureau of Labor 
in 1911, in comparison \yith the Atvat er scale for bai al food requirements: 





Ualcs. 


Females. 


Age. 


Indi idnal 
expenes 

(Bnrra'i 
of Labor). 


Food 

rennlre- 

ments 

(Atwaier). 


Indi Idnal 
exp<n.'es 
f Bureau 

of Labor). 


Food 

rennire- 

ments 

(AtwalCT). 


Adult fover 16) , 


100 

72 
61 
£6 
48 
34 
26 


100 

SO 

FO 
70 
60 
50 
40 
30 


79 
67 
SI 
S9 
4H 
35 
26 


80 


15tol6... 


SO 


13 to 14. 


70 


12 ■. 


60 


10 to 11 


60 


6 to 9 


50 


2 to 6 


40 


Under2. . - 


80 







The indi- idual expenses eslima'ed veee for food (estimated by tic Bureau of 1 abor, according to the 
Atx<-a( er scale), clothine, medi al at t endanre and medi- iilef , iTKorance, amut emcntf , tobacco, and school 
boov.s. See Report on Condition of Women and CMld 'Wa''e-'^ amers in the tJnl'ed Pta'es: Vol. XVI, 
Family Budeets o( Ti-ci al Cotton-Mill Wor' ers by Wood S. WoteheBtei and Daisy Worthington Wor- 
chester (Sea. Do«. 645, 61 Ckmg. 2d Sess.) 1911, p. 15a 
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For pveliminaiy purposes, therefore, the total income of each 
family, as defined above, has been divided by the number of "adult 
male units" subsisting on the family income, and the resulting figure 
has been tcmed the "family income per adult male unit." 

3. Glassijicaiion. — The 747 families for which income data were 
sufficiently accurate and complete for consideration have been classi- 
fied by this method and grouped into four convenient classes, each 
containing a fair proportion of the total number and alio i ding, at 
the same time, opportunity for contrasting famiUes with the lowest 
incomes with those having the highest incomes. Table I presents 
this classification as well as the resulting classification of individuals 
and their equivalent "adult male units." 

Table I. — Number of families and members of families and tkeit equivalents in adult 
male units in seven cotton-mill villages of Sonth Cnrolina, classified according to 
family income during a 15-day period between Apr. IS and June IS, 191G. 



Half-month bimily income per adult male unit. 


Families. 


Persons.' 


Equivalent 

adult male 

units.2 




Number. 
217 
IS! 
1'9 

208 


Number. 

1,289 

972 

704 

800 


Nnmber. 
866.2 


$fitol7.99 


676.9 


ttto«».99 


529.2 




607.1 






All Incomes. 


747 


3,76S 


2,678.2 






Percent. 
100.0 


Per cent. 
100.0 


Per ccn'. 
100.0 






Xeyi tlianS6 


29.1 
24,5 
18.6 
27.9 


34.2 
25.8 
18.7 
21.3 


32.4 


Sfi toS7.99 


25.2 


88 to $9.99 

$10 and over 


19.8 
22 6 







' Exclusive of persons payin? tioard and inoludin? onlv those dependent upon family income. 
* According to the Atwater scale for basal food requirements. 

The differences in income are also indicated in Table II, which shows 
the average income during the half-month period per family, per 
person, and per "adult male unit." 

Table II. — Average half-month family income, computed in terms of "per family," 
"per person," and "per adult vwle unit," ' for various income classes of the population 
in seven cotton-mill villages in South Carolina. 





All family 

income 

durin? a 

half month. 


Average Inoome daring a half 
month. 


Ilalt-month bimily income per adult male unit. 


Per 

family. 


Per 
person.3 


Per adult 
male 
unit.' 


Jjess than $5 


S3, 990. 45 
4.780.85 
4,642.29 

7,777.99 


$18.38 
26.12 
33.40 
37.39 


$3.09 
4.92 
0.55 
9.72 


$4 61 


S6 to*7.99 


7 07 


J8 to 19.99 


8 77 




12 81 








21,191.58 


28.30 ^ fit 


7 92 











'According to the Atwater scale for basal food requirements. 

'Exclusive of persons paying board, and including only those dependent upon family incoma. 
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It will be noted that Table II is clearly su^estive of the fact that 
the same general differences in average incomes for the four groups 
are indicated by any of the three methods of classification according 
to income to which reference has already been made — total family 
income, income per capita, and income per " adult male unit." ' The 



Family Income per odolt male oiiit. 


Relative averare Income dnr- 
Inir a ball moutb per— 


family. 


Person. 


Adult 
male unit. 




100 


100 


100 






tJndcrSS 


6.5 
93 

lis 

132 


56 
87 
116 
173 


58 


S6toS7.99 


89 


$8to*9.99 


112 




162 







"adult male unit" method, however, is believed to be more accurate 
than either of the two other methods, for reasons already stated, 
for the actual classification of individual families. 

IV. Disability Incidence According to Income. 

Upbn the foregoing basis of income classification the sickness 
rate among persons who were members of households with low 
incomes was found to be markedly higher than among persons witli 
a more favorable economic status. This condition was found to 
prevail not only among wage-earning persons, but also among non- 
wage-earning persons. The data are given io Table UI and the 
rates are plotted in Figure I. 

Table III. — Cases of disabling siekness and rate per 1,000 persons, as ascertained by a 
census of seven cotton-mill villages of South Carolina during May and June, 1916, 
classijiea according to/amily income. 

ALL PEHSONS. 





Number 
of persons, 
considered. 


Biek persons.' 


Half-month family income per adnlt male nnit.' 


Nnmber. 


Per 1,000 

persons 

considered. 




1,312 

784 
1,0.7 


92 
SO 
27 
19 


70.1 


$6 to 17.99 


4S.2 


$8 to 19.99 


34.4 




1S.5 






All incomes 


4,181 


18S 


45.2 







' The relative average income in the four classes according to each method has been computed in the 
ibUowing table, the average income ol all lamilies aocordint' to each method being used as the base: 
> .According to the Atwater scale o( basal food requirements. 
I Exclu^ve 01 disability duo to eon&nement. 
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Table III. — Cases of disabling sickness and rate per 1,000 persoiis, as ascertained iy a 
census of seven cotton-mill villages of South Carolina during May and June, 1916, 
classified according to family income— Continued. 



WAGE-EAUNING PERSONS, 





Number 
of persons 
considered. 


Sick persons. 


Ealt-montb tamUy income per adnlt male unit. 


Number. 


Per 1,000 
peraons 

considered. 




430 
4?6 
4?6 
53S 


36 
22 

8 
8 


80.0 


$atoJ799 


51.0 


$8 to $9 99 


18.8 




14.9 








1,840 


74 


40,2 







NON WAGE-EARNING PERSONS. 



Less than $6 


862 
612 

aw 

489 


56 
28 
19 
11 


65.0 


86 to »7 99 


43,8 


818 to $9 99 


53.1 




22.5 








2,321 


114 


49.1 







Rate 

PER 

1,000 



80 
70 
6o 
50 

40 

30 
20 
(0 



HALF-MONTH FAMILY INCOME PER ADULT MALE UNIT. 



LESS THAN $6.00 1 ^7:99 1 11.99 1 | lO.OO.AND MORE 




I £ 3 <^ 5 6 7 8 9 10 II 12 r3 H 15 16 17 
HALF-MONTH FAMILY INCOME: DOLLARS PER ADUtTAIAlE UNIT. 



Rate 

PER 

1,000 



80 
70 
60 
^0 
40 
'30 
20 
10 



Fig. 1.— Disabling sickness in seven cotton-mill villages, as ascertained by a census in May and 
June, 1916, among alj prasons, and wage-eamingand nonwage-eaming persons, classified accord- 
ing to family income. (See Table III.) 
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The results of the sickness census arc corroborated, as far as wago- 
earning persons are concerned, by the records of working days lost 
on account of disability during the period January to May, 1916. 
These records are presented in brief form in Table IV.' 

Table IV. — Number and per cent of total possible v:orking days lost from all ctnises and 
from disability by wage-earning members of families in seven cotton-mill tillages of 
South Carolina during JaniMry-ilay, 1916, the wage earners being classified according 
to family income. 





Average 
niiraber 
of wa?e- 
©iming 
persons 

rer 
montb. 


Total 
number 
ofpos.«i:yl6 
working 

days. 


Days not at work. 


Percent 




From all cai.ses. 


From disability. 


of total 
days not 


Hal/ month family income per adult 
male unit. 


Number 
of days. 


Per cent 
of total 
pcKslile 

workij;g 
days. 


Number 
ol days. 


Percent 
a< total 
pos.«ii le 
working 
days. 


at work, 
lost on 

accoint 
of (ii-s- 

ability. 




3'3 

3-lJ 
30t> 

4',ll 


3M91 
50,02.5 


7,73o 
4,631 
3.114 
5;328 


1.5 ,5 
10 3 
7.9 
10 6 


2,"3S 
1,611 
l,0«o 
1, 1.53 


6.» 
SB 
2.6 
2.3 


3^.0 


JO to $7,99 


34 7 


$StoS9.99 


32.3 


$10 and over 


21.6 






All incomes 


i,sa 


1K3,918 


20, so; 1 11.3 


6,707 1 3.6 


32.2 















It is of interest to compare the sick rate per 1 ,000 persons of differ- 
ent family incomes in these cotton mill villages with that found in 
other sickness censuses. The sick rate per 1 ,000 persons (only sick- 
ness involving inability to work being considered) as ascertained by 
a number of community-sickness surveys conducted in various locali- 
ties in the United States by the Metropohtan Life Insurance Co. was 
found to be 18.8 for 579,197 persons of all ages.' 

If this rate of 18.8 may be considered as a normal one, the sugges- 
tion is afforded that in these South Carolina mill villages the normal 
sick rate was approximated only among those persons who were mem- 
bers of families with half-month income per adult male unit of $10 ' 
and over, and that in families with incomes lower than this level the 
sickness rate was markedly higher. 

' It will bo nolod that the porcontigcs of working days lo3t on account of di^ibllity during the Qre-months' 
period (Tabic IV) appear to be lower In most instances than the percentages of wage earners actnallj 
found to be incapacitated on the date of inquiry (Table III>. When the percentages of working days lost 
on ao<^unt of disability were compared for months, it was also seen that the rato of disability was some- 
what higher In iiiy than in preceding months. This higher rate, as shown by the censtu in Uay-Jun« 
and by percentages of working days lost, was probably due in part to the fact that Instances of short illDcssos 
prior to the date of inquiry were r\ot recalled by the informants. In view of the relatively high rate of 
pellagra prevalence in Uay and June, however, It appears pro|wr to suggest that a bigbor rata of disabililj 
in May and June probably actually occurred, partly, at least, because of pellagra. 

» Sec Append! t B- Combined Kii'Vuess rixperleiK e of the Company's Sur o.' s, 1915 to 1917, of the Metro- 
polUan I ife Insurance Co.s publialion, "FicVncss Sun ey of Prin^lral Ciiies in Pennsyl ania, and West 
Virginia, " by 1 ee K. Fran' el, Ph. 1>., third >"e president and 1-ouLs 1. Dublin, Vh. ri.,s;a la i Ian. The 
"combined sickness experience" referred to in- ludod the rcsilts of sickness biu- . C'-s made in lo alities In 
Pcnns 1 ania, West Vlrirlnia, and North Carolina, Kansas City (Mo,), Boston, Kochester, Trenton, and 
Chelsea (New York City). 

• Expressed in terms of gross annual family income this would beapproximafely»''00, for a "normal" 
family of 3.3 adult n ale imiis (man, ■"lie, and three children under 14 years of ace). To render this figure 
comparable to family income stal isi i' s lor typi- al communities elsewhere in the United Stai es, an addii km 
should be made (or hl'^er rent e'cpenditures since the rent cost (or cotton mill families iii the illa?es studied 
was relai ! ely very low. Alloving for an expenditure for rent similar to that for families of this income In 
other localities, as shown by various studies of workingtaea'efamily budgets, the •qulialeatumiutlatonM 
would be aproximaleply tSOO or over. 
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Tliat possible differences in sex and age of the persons comprising 
the varieus income classes do not account for differences in the sick- 
ness rate among persons of different incomes is indicated in Table V, 
in which are shown the rates among males and females of different 
ages in families with incomes above and below the average.' 

Table V. — Cases of disabling sichness mid rates per 1,000 persons as ascertained by a 
cffiistis of seven cotton-mill villages of South Carolina in May and Jwie, 1916, the 
persons being classified according to income, sex, and age. 

ALL INCOMES. 





Total. 


Males. 


Females. 


Age. 


Num- 
ber of 
per- 
sons. 


Num- 
ber 
sick.i 


Rate 
per 
1,000. 


Num- 
ber of 
per- 
sons. 


Num- 
ber 
sick. 


Rate 
per 
1,000. 


Num- 
ber of 
per- 
sons. 


All cases. 


Fxdu.'si-e of 

confinement 

cases. 




Num- 
ber 
sick. 


Rat« 
per 
1,000. 


Num- 
ber 
sick. 


Rate. 

per 
1,000. 


Under 5 ^cars 


64S 
6(H 
637 
977 
606 
3"2 
213 
107 
72 


43 
12 
20 
37 
27 
21 
13 
9 
8 


66.3 
19.7 
37.3 
37.9 
44.6 
53.6 
56.4 
S4 1 
111 2 


331 
313 
279 
463 
2>7 
200 
10^ 
4S 
33 


24 
fi 
6 

12 
K 

10 

6^ 
3 


70. S 
19,2 
2L5 
25.9 
27.9 
.50.0 
4.5.9 
125 

too 


300 
2n6 
258 
514 
319 
192 
104 
59 
39 


19 
6 
14 
32 
23 
15 
7 
3 
5 


61.5 
20.3 
543 
62.2 
72.1 
78.1 
67.3 
50.8 
128.0 


19 
6 
14 
25 
19 
11 
7 
3 
5 


61. S 




20.3 


10 to 14 Tean 


54 3 


15to24T(Mr3 


48.7 


25 to 34 Twtrs 


5''.« 


35 to 44 Tears 


.57.4 


45 to -W yews 


67.3 


55 to 64 Teara 


.50 8 


65 years and over 


12,8.3 


Total 


4,101 


l!i9 45. 4 


2.071 


80 


38. «■ 


2,090 


124 


53.3 


109 


52.2 











FAMILY INCOME OF LESS THAN $S PER ADULT MALE UNIT. 





422 
417 
344 
427 
310 
224 
109 
4,5 
62 


30 
10 
18 
27 
17 
20 
7 
5 
8 


71.1 
24 
52 3 
6:^.2 
54.8 
89.3 
f4 2 
111.2 
Ll-i 8 


212 
215 
187 
200 
13.5 
115 
61 
22 
24 


15 
4 
5 

11 
5 

10 
5 
4 
3 


70.8 
18.6 
26,7 
,5.5.0 
37.0 
87.0 
82.0 
181. 8 
125.0 


210 
202 
157 
227 
175 
109 
4H 
23 
28 


15 

6 

13 

22 

15 

13 

2 

1 

5 


71.4 
2^.7 
82.8 
96.9 
85 8 

119.3 
41.7 
43,5 

178.6 


IS 

6 
13 
16 
12 

10 
2 

1 
5 


71.4 


Bto9Tears 


29.7 




82 8 




70. S 


25to34yeirs 


m.i 

fl 8 




41.7 


55 to 64 vears 


43 5 


65 years and over 


178.8 


Total 


2,350 


142 


60.4 


1,171 


62 


53.0 


1,179 


92 


73.1 


80 


67.8 







FAMILY INCOME OF !S OR MORE PER ADULT MALE UNIT. 



Under 5 vears 


226 
1"2 
193 
.«) 
206 
168 
104 
62 
20 


13 
2 
2 
10 
10 
1 
5 
2 


57.6 
10,4 
10,4 
IX. 2 
33.8 
5.9 
48.1 
32.3 


127 

98 
92 
263 
1.52 
85 
48 
26 
9 


9 
2 

1 
1 
3 


70.8 
20 4 
10.9 
3,8 
19.7 


99 

P4 

101 

2\7 

144 

Ki 

56 

36 

11 


4 


49,4 


4 


40 4 






10 to 14 yeirs 


1 

10 
8 
2 
6 
2 


9.9 
34.8 
,55.6 
24 1 
89.3 
55.6 




1 

-9 
7 
1 
5 
2 


9.9 


15 to 24 years..., 


31 4 




48.6 




12.1 


45 to 54 years 






89 3 


,56 to 64 years 


2 


76.9 


.55-6 


65 years and over 




















Total 


1,811 


47 


26.0 


9O0 


18 


20.0 


911 


32 


3.5.1 


29 


31 9 







> Exclusive of disability due to confinement. 

In practically every age period for either sex the sick rate was dis- 
tinctly greater in famiUes of low incomes than in families with in- 

> The a^'erate half-month Income per adult male unit Cor all families in the villages studied wasapproxir 
mately 18 (t7,92). 

SQlSa"— 18 2 
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comes above the average. The same condition is indicated when only 
wage-earning persons are considered, as shown in Table VI: 

Table VI. — Cases of disabling sickness per 1,000 waqe earners, as ascertained by a census 
of seven cotton-mill villages of South Carolina m May and June, 1916, the wage 
earners being classified according to income, sex, and age. 

ALL INCOMES. 





Total. 


Males. 


Females. 


Age. 


Num- 
ber of 
per- 
sons. 


Num- 
ber 
siek.i 


Rate 
per 
1,000. 


Num- 
ber of 
per- 
sons. 


Num- 
ber 
siefc. 


Rate 
per 
1,000. 


Num- 
ber of 
per- 
sons. 


Num- 
ber 
sick.i 


Rate 
per 
1,000. 


10 to 14 years 


235 
799 
406 
23S 
107 
55 


9 
27 
14 
13 
5 
6 


3S.3 
33.8 
34.6 
54.6 
46.7 
109.2 


137 
449 
279 
194 

9S 
50 


5 
11 

8 
9 
4 
5 


36.5 
24.5 
28.7 
46.4 
40.8 
100.0 


98 

350 

127 

44 

9 

5 


1^6 
6 

4 

1 
1 


40.8 


15 to 24 vears 


4,5.7 




47.2 


35 to 44 years 


90.9 




111. 1 




200.0 






Total 


1,840 


74 


40.2 


1,207 


42 


34.8 


633 


32 


50.0 







FAMILY INCOME OF LESS THAN 88 PER ADULT M.ALE UNIT. 





145 

325 
191 
130 

.58 
27 


8 
20 

9 
12 

4 

5 


65.2 
61.5 
47.1 
92.3 
69.0 
185.2 


87 
194 
135 
110 
54 
23 


5 
10 
5 
9 
4 
4 


67.5 
51.5 
37.0 
81.8 
74.1 
173.9 


58 
131 
66 
20 
4 
4 


3 
10 
4 
3 


6L7 




76.3 


25 to 34 years 


71.4 




150.0 








1 


250.0 






Total 


876 


68 


66.2 


603 


37 


61.3 


273 


31 


76.9 







FAMILY INCOME OF $8 OR MORE PER ADULT MALE UNIT. 



10 to 14 years 


90 
474 
215 

108 
49 
28 


1 

7 
6 
1 

1 
1 


10.9 
14.8 
23.3 

9.3 
20.4 
a5.7 


60 
255 
144 

84 
44 
27 






40 

219 

71 

24 

6 

1 


1 
6 
2 

1 
1 


25.0 


16 to 24 years 


1 
3 


3.9 
JO. 8 


27.4 


25 to 34 years 


28.2 


35 to 44 years 


41.7 








200.0 




1 


37.0 










Total 


984 


16 


16.6 


604 


5 


8.3 


360 


11 


30.6 







> Exclusive of disability due to conflcement. 

A comparison of the sickness rates among mill-working and non- 
mill working persons is possible only for females since practically all 
males of wage-earning age were employed in the mills. Females, how- 
ever, were almost evenly divided among mill working and nonmill- 
working occupations. In Table VII is shown a comparison of the 
sick rate for nonmill-working and mill-working females in families of 
different incomes: 

Table VII. — Cases of disabling sickness of less than three months' duration (exclusive 
of confinement cases) among females between the ages of 10 and 45 years, as ascertained 
by a census of households during May and June, 1916, in seven cotton-mill villages 
of South Carolina, females being classified according to family income and employ- 
ment in millwork. 





NonmiU working. 


Mill working. 


BalS-numtb fomily income per adult 
male unit. 


Number 
of fe- 
males. 


Number 
sick. 


Rate per 
1,000. 


Number 
of fe- 
males. 


Number 
sick. 


Rate per 
1,000. 


L«S5 tlian $8 


403 
261 


20 
6 


49.6 
23.0 


265 
354 


U 

10 


67.9 


$8 and over 


28.2 




664 


26 


39.2 


619 


28 


45.2 
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In order to put notunill-working and milWorldng females on aa 
comparable a basis as pjossible — (1) disability due to confinement 
was excluded, (2 ) only those females of the ages at which they were 
found to work in the m.ill3 were considered (i. e., roughly between the 
ages of 10 and 45), and (3) cases of invalidism were excluded from 
consideration as far as practicable by considering only those persons 
whose disabdity was less than tlireo months up to the date of the 
inquiry. 

The resulting sickness rates suggest that, without respect to the 
question of family economic status, mill-working females probably were 
more subject to disabling sickness than nonmill-working females. The 
suggestion is strengthened by the presumption that in enumerating 
cases of disability the tendency might have been to include some 
sickness among women not employed for wages which would not 
have been disabling had these women been employed. 

Tne experience is too small to warrant the attaching of much 
significance to the relatively slight difference for mdl-working and 
nonmill-working women without regard to economic status. When 
the females are classified according to famUy income, however, the 
indication is afforded that higher family income is a more striking 
concomitant of low sickness incidence than millwork. In fact, the 
suggestion is afforded by this study that the higher incidence among 
miU-working females was more pronounced among those whose family 
incomes were under the average than among those whose family 
incomes wore on a higher level. 

In this connection it is of interest to note that among the same 
persons (aa classified in Table VII) the pellagra rate was the reverse 
of the sickness rate.' Among nonmill-working females the 1916 



1 Cases of disabling sicknrss of less than three months' duration (excln^ive of confinernenls), is ascertained 
bif a censusin MvjandJnne, 191S, andof pdlajrj diirin-j 191^, arnon^ Twnmll-woTking and miU-worki'og 
females bctwet^ the ayes of 10 and Xn, in seven cotton-mill vilta/es of South CaroAna. 





Nonmill working. 


Mill working. 




Number 

of 
persons. 


Cases. 


Number. 

of 
persons. 


Cases. 




Number. 


Rate per 
1,008. 


Number. 


Rate per 
1,000. 


Disabling siclmess at date of census 

Pellaera durinir 1916 


6fi4 


26 
33 


39.2 
50.2 


619 
025 


28 
8 


45.2 
12.8 







The aetual rate of pellagra preTalence during 191B can not, of course, be compared with the rate of dis- 
abling illness as found for one day. The relative differences in rates according to occupation, however, 
are comparable, especiilly when the fact is taken into conaldcrotion that the majority of the pellagra casca 
had their onsets in May and June, the same montlis in which the cen.sU8 of disabling sickness was made. 

It may be mentioned that the cases of pellagra occurred almost entirely among individuals whose family 
Incomes were below the average. The data relating to pellagra incidence according to sex, ago, occupation, 
economic status, etc., wluch were collected in the study of cottou-uuU viUagea, will be presented in later 
publications. 
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pellagra rate was approximately four times as high as that among 
mill-working females, Pellagra, therefore, appeared to be relatively 
an imimportant cause of the higher sickness rate among mill-working 
females, and, conversely, the disability indicated by the higher sick- 
ness rate in mill-working females appeared not to influence appreci- 
ably the pellagra rate in this group. This does not afford any sup- 
port to the view entertained in many directions that general de- 
bility is necessarily a contributing factor in the production of pellagra. 
A classification of disabling sickness according to duration to date 
of inquiry among persons of different family economic status has 
been attempted in Table VIII : 

Table VIII. — The relation of family income to the duration of disabling sicineas in 
families of mill workers, as ascertained by a census in May and June, 1916, of seven 
cotton-mill villages in South Carolina. 

BOTH SEXES. 





Half-month family 
income per adult 
male unit. 


Number of cases. 


Per cent of cases of each dura- 
tion. 


Nature of sick- 
ness. 


Duration of llhiess. 


Duration of iihiess. 


Any 
length. 


Less 

than 
two 

weeks. 


Two 
weeks 
but leas 

than 

two 
months. 


Two 

months 

or 
longer. 


Any 
length. 


Less 

than 

two 

weeks. 


Two 
weeks 
but less 

than 

two 
months. 


Two 

months 

or 
longer. 


All eases 


/Less than M 


153 
49 
141 

46 


57 
23 
63 
22 


4S 
17 
42 
15 


48 
9 

4fi 
9 


100.0 
100.0 
100.0 
100.0 


37.2 

4B.9 
37.6 
47.9 


31.4 
34.7 
29.8 
32.6 


31.4 
18.4 
32.6 
19.0 


Exchulve of con- 
finement. 

J 


/i^essthanlS 

\t8ormore 



MALE. 



All cases. 



(Less than »8. 
lis or more... 



100.0 
100.0 



43.6 
47.0 



2.'i.8 
41.2 



30.7 
11. S 



FEMALES. 



Exclusive of eon- ft/ess than J8 

finement. \J8ormore 

t^ses of confine- (be,ssthan»8 

mpnt ISSormore 


79 
29 
12 
3 
91 
32 


26 
14 

4 

1 

30 

15 


26 
8 
6 
2 
32 
10 


27 
7 
3 

» 

7 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 


32.9 
48.3 
33.3 
33.3 
33.0 
46.9 


32.9 
27.6 
50.0 
66.7 
35.2 
31.3 


34.2 
24.1 

16.7 


.„ (LessthantS 

-^"<»^^ ($8 or more 


31.9 
21.9 



The condition is suggested that, for both males and females, a 
greater proportion of disabhng sicknesses were of long duration 
(two months or longer) in famihes with incomes below the average 
than in families of higher incomes. 
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CONCLUSIONS. 

While extreme caution should be exercised in drawing broad 
conclusions from so small an amount of data, the experience derived 
from the census of sickness and from the records of working days lost 
on account of sickness in the seven cotton-miU villages studied 
appears to suggest the following: 

1. A higher sickness (involving inability to work) rate and a 
greater amoimt of working time lost on account of such sickness 
were foimd among members of families whose incomes .were low 
than among members of families with a more favorable economic 
status. Tids condition appeared for persons of either sex and of 
similar ages. Only when a family income approximated $10 per 
half month per adult male imit (or about $900 a year for a family of 
"normal" size in 1916) did the sickness rate appear to be as low as 
that suggested by similar censuses in a number of locaUtiea in the 
United States as the normal rate. 

2. Low economic status appeared to be a more striking concomitant 
of high sickness rate among females than employment in mUlwork. 

3. A great«r proportion of disabling illness, of relatively long 
duration, appeared among persons whose family income was below 
the average than among persons with a more favorable economic 
status. 

To what extent low family income was a cause of higher sickness 
rate and to what extent it was an effect of disability (and thus of 
inability to increase income) can not, of course, be determined from 
these data. The condition, however, is manifest that a greater 
amount of disabhng sickness existed among persons who were living 
under less favorable economic conditions than among persons whose 
economic status was more favorable — a condition which has been 
pointed out by previous observations in the literature on the social 
aspects of iU health and indicated by several recent studies.' The 
data here presented afford additional ground for the suggestion that 
in the analysis of morbidity facts the factor of economic status should 
be given proper emphasis. 

' For example, phvsi'al e-»amina' ions of rarment worVers in the cloa'r, siiit, and s' irt industry in New 
YorV City in 1914 shoved that wMle "no voca' ional diseases peculiar to sarmenf worl ers " were tound, th» 
condi!ionv-as"eicarlysu<;ws'ed * * * thai the Rrea' est number of poorly nourished, anemic tuberai- 
lous worVcrs in an e-ctremely seasonal indnst ry were in that i^onp composed of the lowest paid and the least 
rcsularly employed." (HeaKh of Garment Workers— The Bela'lon of Economic Status to Health, by 
B . S. Warnav siirgeon, and Tdssar Sydcns*ilcker, public health st a' is' ician, wi^ h an tal roduction by J. W. 
Schercs'he«>-slcy, surwon, U. S. Public Health Reports, Fay 26, 1916, pp. 129S-1305, Reprint No. 341J 
Eeterenoe ma-' also be male to the re ent reports of infant mortalit; studies f ondnrted in arious com. 
mmiities by the Children's f^urcati of the U . S. Department of Labor; to the studies of John Robertson, 
M. D., in liirmin^ham, England; and to others. 



